A sensitive flow cytometric method for multi-parametric analysis of microRNA, messenger RNA and protein in single cells.
Analysis of RNA expression in mixed cell populations often requires laborious and costly cell sorting. Here we describe a flow cytometric assay that combines antibody staining and in situ hybridization for multi-parametric analysis of single cells. This method, referred to as the PrimeFlow™ RNA Assay, enables simultaneous detection of protein markers and RNA targets in mixed cell populations. Both coding and non-coding RNA sequences can be measured with a limit of detection of approximately 10 copies of mRNA and 20 copies of microRNA per cell. In this study, we used mouse bone marrow-derived macrophages to demonstrate that our method allows for analysis of the activation and polarization status of cells using expression patterns of protein and RNA. We then performed analysis of four cell subsets of mouse resident peritoneal cells and showed that the two macrophage populations present in this compartment are relatively heterogeneous in terms of expression of two M2 markers: Arg1, Retnla, and a B-cell attractant chemokine Cxcl13. In addition, we profiled the expression of a panel of microRNA in the four peritoneal cell subsets, showing that the assay can be readily adapted to parallel, high-throughput screening of multiple cell populations. This new method allows for single cell analysis of multiple RNA targets without the need for cell sorting, enables direct correlation between RNA and protein expression, and promises to accelerate biomarker and drug discovery.